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The shell is somewhat conical to permit the easy removal of the solidified alundxiiri.
The furnace described above is employed by the Norton Company for the manufacture of alundum. The crucible is 4 ft. in diameter and 5 ft. h-igh, and the electrodes are each 4 in. by 12 in. in cross-section. The ingot formed weighs about 2.5 tons.1 Mr. Higgins has invented a larger furnace,2 of similar design which has four electrodes -
The production of alundum in the year 1911 was about 5,000 tons.
Phosphorus.-----This is obtained by heating phosphoric acid with
carbon, or bone-ash or mineral phosphates with carbon and silica. In this way the phosphorus is liberated from the compound containing it, and is d-istilled" and condensed outside the furnace. As this operation must IDC carried on in the absence of air, the electric furnace is particularly suitable, and has practically replaced all others.
The old method of making phosphorus consisted in heating bone-ash (calciiim phosphate) with sulphuric acid, thus obtaining phosphoric acid, or calcium metaphosphate. This was mixed with charcoal and heated in clay retorts, phosphorus being liberated as a vapor and condensed under water.
Bone-ash or natural calcium phosphate can be smelted directly ("without the sulphuric-acid treatment) to yield phosphorus, if silica is added to combine with the lime, as well as charcoal to reduce the oxide of phosphorus, but this process could not be carried out xintil the introduction of the electric furnace, as the temperature required was higher than could conveniently be obtained in a retort. At the present time, bone-ash, or the minerals rock-phosphate, apatite, or wavelite, are mixed with silica and charcoal, and heated in an electric furnace, yielding phosphorus vapor, carbon monoxide and a liquid slag of calcium silicate. In some cases, however, the sulphuric acid process is still employed as a preparatory step.
A suitable electric furnace is that invented by G. C. Landis,3 and shown in Fig. 144. It consists of an iron box lined with vitrified "bricks and having "an inner lining of carbon blocks which form one electrode; the other electrode, JG, being vertical. The charge of phosphate, cartoon and silica is introduced by means of the hopper JE? and inclined tube J. . The phosphorus vapor and accompanying
1 Mineral Industry, vol. xx, 1911, p. 31.
2 Electrochem. and Metall. Ind., vii, 1909, p. 223.,         ,       .
8 G. C. Landis, ~U. S. patent 842,690, 1967, assigned to American Phosphorus Co. Electrochem. and Metall. Ind., v, 1907, p. 55.4, Electrochein. Ind., Hi, p. 30.entions current and size of furnace, Electrochemical Industry, vol. iv, p. 42.             W. C. Arsem, "Transformation of Other Forms of Carbon into Graphite."
